were crushed with a a filter paper (Toyo-Roshi, No. JAPANESE JOURNAL OF GENETICS Vol. 35 No. 10 few drops of distilled water, condensed, and spread on 50 and 51) which was moistened with M/20 phosphate buffer solution (pH 8.0) The materials spread on the filter paper were electrified (2.44mA/cm) for about 10 minutes in a dark room with red lamp. After development for one hour, colour and distance traveled by separated sports were examined with ultraviolet lamp, the examination being repeated.
The results are shown in Table 2 . FAD, FR (riboflavine), and XP (xanthopterine) were used as controls. Their mixtures were also developed as control. As seen is this table, four spots were separated. When spot III was irradiated with U.V. lamp, yellow coloration changed into a reddish violet coloration, so far as the present sampling was concerned. However, it remains unknown whether the component is pteridines, flavine because the analytical method was not suitable for analysis o (FAD), or their mixture, f flavine-pteridine mixtures.
2. Paper-chromatographic analysis : The materials obtained through the above procedure were used for study through paper chromatography. The solvents used here were n-propanol-ammonia (n-propanol 2 : 1 percent aquous ammonia 1) and butanol-acetic acid (butanol 4 : acetic acid 1 : water 2). All the experiments were carried out in a dark room at 25 ± 2°C. The RF value and coloration of the separated spots are shown in Table 3 . In the case when n-propanol ammonia was used as a solvent, four spots were separated though spot I (violet), and IV (blue) were recognized Hadorn and Mitchell (1951) it is evident that spot II (deep blue or violet blue) corresponds to Fl. 3 (iso-xanthopterine), spot III (reddish violet) to Fl. 4/5, spot I to Fl. 2, and spot IV to Fl. 6. At an increase in concentration of the spot III, yellow coloration was obtained. The coloration changed from yellow to violet when the spot was irradiated as U.V. lamp. In the experiments with butanol acetic acid, six, spots (I' to VI') were observed. In the material developed far a shorter time, four sports (I" to IV") were separated. In this case, spot III" (reddish violet) showed yellow coloration at increased concentration. Spot III' extracted was again treated through paper chromatography with n-propanol-ammonia solvent, and the RF value similar to that of spot II was obtained. to the method of Hadorn and Mitchell (1951) , and with water at 25°C for about one hour. Then their fluorospectra were examined with Beckman BK-2 ratio-recording spectrophotometer ( Figure 1 ). The experiments showed that the peak of spot IV'
(yellow or reddish yellow) lay on 540 mµ in the same way as in FAD and peak of spot III' (deep blue) which occurred around 460 mµ, and further that the spectrum of spot IV' corresponded to that of FAD. A test through photo-decomposition of extracts in one per-cent sodium-hydroxide solution of spot IV' was undertaken. Based on the results obtained, it can be judged that spot III' is isoxanthopterine (IXP) and that spot IV' is a flavine. In terms of the facts that Fl. 4/5 contains FR with the substances which may be pteridine and that Fl. 5 is composed of some pteridines (Hardorn and Schwink 1956), it is not fully safe to distinguish the difference between FR and FAD by means of only a fluoro-spectrum analysis. 3. Effects of FR and XP on the melanotic tumor-incidence and viability : Three sorts of media differing in quantity of FR and XP or folic acid having XP in its molecule, were aranged for experiment : they are medium A (Table 1, 0.0002 gm. in FR content and 0.00006 gm. in folic acid per 100 ml media), medium B (0.0001 gm. in FR, 0.00006 gm. in XP, 0.00006 gm. in folic acid per 100 ml media), and medium C (0.0004 gm. in FR, 0.00003 gm in folic acid per 100 ml media). The flies of willd, tu, v, and v to strains of which eggs were treated in the same manner as described above were placed in these media and examined for their viability and melanotic tumor-incidence. Table 4 and Figure 2 record the results and the relation between melanotic tumorincidence and the difference of viability between non-tumor and tumor flies. In the light of the above obtained results, the following points are noticeable : (1) The viability of each strain is relatively lower than that shown by the previous data (Kanehisa 1960 a). It is apparent that the difference of the data depends on different Table 5 . The relation between melanotic tumor-incidence and the difference of the flavine/IXP value in the transformation of non-tumor to tumorformation is as shown in Table 6 and Figure 3 . Based on the results here obtained, the following conclusions may be reasonable : (1) in the transformation of non-tumor flies to melanotic tumor flies, the flavne, IXP value becomes relatively higher, except for the case of v to v to in a normal medium; (2) the above relation in more remarkable Table  4 . Viability and melanotic tumor-incidence in medium B than in medium A : namely, the lower the concentration of FR is, and the higher the concentration of XP is, the higher the value of flavine/IXP; and (3) the difference of flavine/IXP value in the transformation of v to v to is slight in the case of normal medium. The first two items seem to imply that flavine acts upon tumor-formation itself and IXP acts to induce benignancy of the tumor through melanization. Forrest and Mitchell stated (1955) that IXP is connected with melanogenesis. The evidence presented by Isaka (1952) and by Caspari and Blomstrand (1959) seems to supplement to the above view, while Glassman (1957) reported that melanin-like pigments would be produced whenever any quinone was combined with an aromatic amine such as kynurenine. The author has suggested in (1960 a) that there may be some intimate relation between melanization and the metabolism of tryptophane and its derivatives relating to brown-pigment-formation of the eyes in Drosophila. In the light of the findings of some previous authors and the present data obtained by the author, the following speculation may be possilbe to explain the mechanisms of tumor-incidence, viability of flies, and IXP-flavine metabolisms in the tumor-formation. It may be speculated that something to act in accelerating tumor-formation itself may be reduced due to a decrease of FR amount and an increase of XP in medium, and at the same time, the action of IXP in melanization may also be reduced. As this result, a higher value of the flavine/IXP is produced. As a result the melanotic tumorincidence becomes lower. Regarding the difference of flavine/IXP value in transformation of v to v tu, the following consideration may be made : the formation of pteridine or pteridines in respect to red pigment-formation is to be accelerated by a blockage of the pathway of tryptophane metabolism related to brown-pigment-formation, and as a result, melanization becomes higher. Under a constant ability relative to tumor- formation itself, higher melanization causes higher viability. This consideration may possibly explain the higher viability of the tumor strains having a gene or genes related to a blockage of the pathway to brown-pigment-formation (v tu, cn tu, to st). In the light of the results derived from the present investigation, the author wishes to present a scheme showing the metabolism of flavine (FAD or FR), IXP, metals and tryptophane in the melanotic tumor-formation (Figure 4) . The scheme indicates that flavine and molybdenum increases in quantity in tumorformation, while IXP and copper decrease proportionally, and that this relation may cause the inhibition of melanization, and cause lower viability. On the other hand, tryptophane and its derivatives, seem to act in two directions in the melanotic tumor-formation : one is for the acceleration of melanization, and the other is for the tumor-formation itself. According to Goodwin and McEvoy (1959) , flavinogenesis was inhibited by iron in yeasts. This observation seems to favor the above view. According to Sang (1956) , 1 y folic acid is sufficient to allow normal growth and development in a synthetic medium. In the present experiment, medium A contains more than 1 y folic acid, and therefore the lower viability in tumor flies produced in the author's experiment may not be due to a lower amount of folic acid. Sang (1956) has also reported that at least 80 y of FR per 100 ml media is necessary to give normal growth and survival. In view of the above fact, it seems probable that the remarkable decrease of viability shown in the medium C experiment is not due to folic acid added, and that the amount of FR found in medium B is adequate for normal growth of flies.
Summary
In order to inquire into the possible role of flavine and pteridine in the tumorformation of Drosophila melanogaster, early third-instar larvae of wild, v, tu, and v IXP: iso-xanthopterine.
fl : a flavine (FAD or FR). try: tryptophane or its derivatives. to : tumor. mel: melanization.
viab : viability. to flies have been investigated with the following results : 1) Iso-xanthopterine and flavine, probably flavine-adenine-di-nucleotide, were extracted from the materials and identified electrophoretically, paper-chromatographically and fluoro-spectrophotometrically. 2) Iso-xanthopterine and flavine were quantatively measured with the Beckman-spectrophotometer with the use of extracts from the paper-chromatograms of larvae which were cultured in synthetic media different in quantity of riboflavine and xanthopterine.
Melanotic tumor-incidence and viability of flies cultured in the media with different amounts of riboflavine and xanthopterine were also investigated.
Based on the results of the above experiments, the suggestion may be possible that flavine is intimately related to the tumorformation itself in competition with isoxanthopterine.
A scheme was presented to illustrated melanization, tryptophane metabolic pathway, and metal, flavine and iso-xanthopterine metabolisms in relation to the formation of the melanotic tumor in Drosophila.
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